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摘  要 
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分数 > 反应温度 > 表面活性剂添加量；（b）反应温度 > 硫酸浓度 > 表面活性





（1）在 c(H2SO4)=1.5 mol/L、ω(Na2SiO3)=6.3%、反应温度 t=70 ℃、pH
值为 5、ω(PEG6000)=10%，ω(NaCl)=0.66%，用正丁醇置换水等实验条件下，
可制得白炭黑消光剂粉末比表面积为 841 m2/g，相较于一般沉淀白炭黑 200~400 
m2/g 的比表面积有明显提高，与他人溶胶-凝胶法制得的白炭黑 1 001 m2/g 的比
表面积相近。 
（2）在 c(H2SO4)=1.5 mol/L、ω(Na2SiO3)=6.3%、反应温度 t=60 ℃、pH
值为 8；ω(EPE)=13.3%，ω(NaCl)=0.66%的优实验条件下，可制得白炭黑消










































Silicas were successfully prepared from aqueous solutions of sodium silicate and 
sulfuric acid using precipitation method. The aim was to study the effects of various factors 
in the preparation process on the specific surface area and pore volume by the orthogonal 
experiments. The factors include temperature, concentration of sulfuric acid, mass fraction 
of sodium silicate, surfactants,  
The results showed that the sequence of the factors that affected the specific surface 
area and pore volume respectively are shown as bellow: (a) concentration of sulfuric acid > 
mass fraction of sodium silicate > temperature > surfactants; (b) temperature > 
concentration of sulfuric acid > surfactants > mass fraction of sodium silicate.  
The optimal range was confirmed, and the single factor tests were established based on 
the analysis of the orthogonal experiments. In the single factor tests, several factors were 
added, which include pH of the reaction system, salting-out agent, post-processing reagent 
and the drying method. According to the test, the optimal conditions were obtained: 
(1) The specific surface area of silica can reach up to 841 m2/g with the optimum 
condition of c(H2SO4)=1.5 mol/L, ω(Na2SiO3)=6.3%, t =70 ℃, pH 5, ω(NaCl)=0.66% 
ω(PEG6000)=10%. The specific surface area is improved remarkably compared with the 
regular value of 200~400 m2/g using precipitation method. 
(2) The silica with 1.4 mL/g of the pore volume was obtained in the optimum condition 
of c(H2SO4)=1.5 mol/L, ω(Na2SiO3)=6.3%, t=60 ℃ , pH 8, ω(NaCl)=0.66%, 
ω(EPE)=13.3%. 
The silica samples prepared in different conditions were characterized by BET, Thermo 
gravimetric Analysis (TG), Scanning Electron Microscope (SEM), Laser Particle Size 
Analyzer (LDSA), XRF and Fourier Transform Infrared (FT-IR). Optimum condition was 
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前  言 
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前  言 
白炭黑即水合二氧化硅，化学式可表示为 SiO2·nH2O。是一种白色无定形粉
末，具有粒径小（小于 100 nm）、比表面积大（一般大于 100 m2/g）、化学纯度高、
分散性能好[1]等特性，折光率 1.46，密度约为 2.3~2.6 g/cm3，熔点 1 750 ℃，不







德国的 Degussa 公司、美国的 PPG 公司、Cabot 公司和 Huber 公司、法国的罗纳
普朗克公司、荷兰的阿克苏公司、日本的德山曹达和日本硅公司等。其中气相法










































































双键出现诱导效应，导致橡胶与白炭黑相结合。该观点与 Blanchard 和 Parkinson
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